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Tesla Project Report 
Organization’s Overview
	In 2003, Martin Eberhard and Marc Tarpenning formed Tesla Inc., and sometime after, Elon Musk became the chairman and the principal investor in Tesla Inc (Adam Hayes). Tesla, which started as an electric vehicle company, has been transformed into a vertically integrated technology, energy, and artificial intelligence company with its headquarters in Austin, Texas. Its mission statement conveys its belief to the world that it should keep hastening the process of ensuring the world becomes sustainable in terms of the energy it consumes. Tesla designs, manufactures, and sells electric cars, storage systems, and other energy products, which include solar energy. Its present car models consist of Model 3, Model Y, Model S, Model X, and Cybertruck. The company has Gigafactories in the United States, China, and Germany which are engineered in a way to produce on a massive scale and with minimal environmental impact. 
Quality Philosophy 
	The philosophy of Tesla is based on continuous improvement, the use of data to make decisions, and vertical integration. Instead of relying greatly on external suppliers, Tesla has the right to control substantial proportions of its supply chain, and thus has stricter quality control over each production stage. The company uses three main principles of quality management: Kaizen, Lean Six Sigma, and Statistical Process Control (SPC).
Tesla has a strong culture of continuous incrementalism, leveraged by the philosophy of kaizen. They work resolutely to detect and correct inefficiencies as they happen on the assembly lines.  Lean-Six Sigma will guide Tesla to work towards a zero-waste system, reduce its cycle times, and improve the flow of materials during its production process. (Aruleswaran et al.). SPC offers the means of analysis, with control charts and real-time monitoring being the means of identifying the deviations in the process before they start producing faulty cars (Ali et al.). When combined, these three frameworks are able to form a quality system that is inherently proactive instead of reactive; medication problems are automatically identified at their source instead of at the end of the line.
Main Manufacturing Processes 
	The Tesla company manufactures electric cars in a managed multi-stage manufacturing procedure. The main steps include Stamping, Body in White (BiW), Paint, General Assembly, and Quality Control.
The process of stamping begins with the high-tonnage stamping presses that mold large coils of aluminum and steel into the body parts of each vehicle. Simple stamping panels are welded together and connected by robotic arms to construct the frame and shell of the vehicle. The proprietary Giga press machines (including the world's largest die-casting machines) pioneered the Giga press casting process that casts entire front and back underbody sections in a single casting operation, dramatically reducing the overall number of parts and welds that would ordinarily be necessary in the process. (Bednarz). This innovation is the only one that will remove great sources of probable flaws.
According to stringent environmental regulations, the Paint stage involves several applications of coating or paint that consist of primer, base coat, and clear coat to the surface to achieve a consistent, high-quality finish. The most labor-intensive stage is the General Assembly, where collaboration between workers and robots is done to assemble the powertrain, battery pack, interior components, wiring harnesses, and software systems into the painted body. 
Tesla factory design, per se, is a quality variable by itself, which is depicted in the submitted flowchart. The current older Fremont plant was constructed over sixty years ago, which makes the material flow within it more fragmented than that of the new Shanghai Gigafactory (Han et al.). The Shanghai optimized architectural design enables the delivery truck to offload the components at the corresponding part of the production line, eliminating internal transportation, affixing area damage, and cutting down on related emission levels. 
Strategies to Control, Manage, and Improve 
	At Tesla, it is coating a variety of methods that facilitate and enhance quality. Application of SPC is heavily used on the production floor with sensors and cameras gathering real-time information on dimensions and torques, panel gaps, and surface finishes. Control charts instantly indicate any readings that fall outside the acceptable tolerance limits, and corrective action is taken immediately before the defective units run further down the line.
Lean manufacturing concepts aim at seven wastes, which include overproduction, waiting, unnecessary transport, over-processing, excess inventory, unnecessary motion, and defects. An example of this is the Giga flex innovation, which is a direct derivative of lean thinking that combines hundreds of separate components into single castings. An over-the-air (OTA) software update feature found in Tesla vehicles also plays a quality role, in that the vehicle defects can be remedied remotely without having to visit the dealership, and it also gathers performance information, which feeds back into improving the production processes.
Hypothesis 
	Several knowledgeable assumptions can be made based on the quality history of Tesla. The much-publicized hiccup as Tesla embarked on its automation production ramp-up, with Musk himself describing it as production hell, suggests that Tesla initially overestimated its automation abilities before processes were sufficiently streamlined, being over-optimistic about the difficulty of effectively scaling the relationships between human and machine. To achieve this, the decision to build fully owned Gigafactories (instead of outsourcing manufacturing) reflects a belief of leadership that significant quality control could only be achieved by fully owning the full value chain.
Next Steps and Future Actions 
	Tesla could explore rolling out Giga press technology to more vehicle platforms to further simplify parts. The strategic training of workers programs in all the locations of Gigafactories around the world would provide the much-needed uniformity that would be applied across geographical boundaries. Further application of AI-based computer vision in quality inspection would be able to detect minute defects on the surface of the material compared to human inspectors. New Strategic acquisitions of battery materials and inputs in the supply chain would also minimize the risks of quality based on the variability of suppliers.
Other Viewpoints
	According to industry analysts, Tesla remains in the lower category of panel gaps, paint issues, and interior fit and finish in their J.D. Power Initial Quality Studies. It is an indication that the traditional measures of craftsmanship are still a vacuum, although Tesla is ahead in the quality of powertrain and software. Other competitors, such as Toyota and BMW, with decades of experience in refined lean manufacturing, cannot be forgotten as benchmarks that Tesla is yet to achieve. According to customers, Tesla drivers are always highly satisfied with the performance and technologies, but they often refer to quality issues with the deliveries, and this is the primary contradiction between the innovative intentions of Tesla and its manufacturing effectiveness through the consistency of the delivery. 
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